Bovine tuberculosis (bTB) is a chronic infectious disease of livestock, particularly 1 0 0 mycobacteria, we and others have demonstrated that bovine and human alveolar macrophage 2015; Papp et al., 2018; Vegh et al., 2015) . These studies have also revealed that 1 0 4 differentially expressed gene sets and dysregulated cellular networks and pathways are 1 0 5
functionally associated with many of the macrophage processes described above that can 1 0 6 control or eliminate intracellular microbes. For many intracellular pathogens it is now also evident that the infection process 1 0 8
involves alteration of epigenetic marks and chromatin remodelling that may profoundly alter 1 0 9
host cell gene expression (Bierne et al., 2012; Hamon and Cossart, 2008;  at specific inflammatory genes (Zheng et al., 2016) and across the genome in a non-canonical With regards to host cell histones, the intracellular pathogen Chlamydia trachomatis 1 1 8 also associated with coordinating an effective host response to mycobacterial infection (Cliff receptor that exhibited increased H3K4me3 marks in infected samples were encoded by the critical in mediating aspects cell growth and survival (Yu and Cui, 2016) . Phosphatidylinositol-3 kinases (PI3Ks) and the mammalian target of rapamycin (mTOR) are 3 2 6
integral to coordinating innate immune defences (Weichhart and Saemann, 2008) . The 3 2 7 PI3K/AKT/mTOR pathway is an important regulator of type I interferon production via 3 2 8
activation of the interferon-regulatory factor 7, IRF7. RAC1 is a key activator of the 3 2 9
PI3K/AKT/mTOR pathway and, in its active state, binds to a range of effector proteins to differentially expressed miRNAs predicted that several miRNAs, such as bta-miR-1343-3p, have robust phenotypes for bTB susceptibility/resistance revealed 22 statistically significant 3 5 5
SNPs within 25 kb of 11 H3K4me3 enriched genes. Most of these genes are involved in host 3 5 6 immunity, with CTSL, TNFAIP3, and RNFT1 directly implicated in the human response to M. approaches will be relevant for genomic prediction and genome-enabled breeding and may The present study has revealed elevated H3K4me3 deposition and PolII occupancy at 3 6 5 key immune genes that are involved in the innate response to mycobacterial infection. In addition, we also identified a number of immune genes that had differential H3K4me3 and PolII occupancy and expression (LogFC : 3.415, Q-value : 7.52099E-16) in infected cells.
However, it is also interesting to note that the integrated expression output of ARG2 may also 3 7 1 be determined by the bta-miR-101 miRNA, a potential silencer of ARG2 expression, which 3 7 2 was observed to be upregulated in infected cells. Elevated levels of Arginase 2, the protein 3 7 3
product of the ARG2 gene has previously been shown to shift macrophages to an M2 exhibit decreased responsiveness to IFN-gamma and decreased bactericidal activity (Huang The molecular mechanisms that pathogens employ to manipulate the host genome to mechanisms for chromatin modulation is one potential explanation that has garnered focus in Monerri and Kim, 2014; Woo and Alenghat, 2017; Yaseen et al., 2015) . were generated by visually assessing all three marks in tandem across the entire bovine for each mark were cross referenced with the IGV images and differential peak caller to 4 7 3 determine a difference in fold enrichment for each observed peak difference between 4 7 4 conditions. This required comparing peak start and end sites, chromosomes, P and q values 4 7 5
for each summit, summit locations and normalised fold enrichment of a peak against the 4 7 6
input sample (see supplementary file 1 for peak sets). Any peaks that exhibited a difference 4 7 7 of 4 or greater fold enrichment, a P value of less than 0.05, an FDR (q value) less than 0.05 4 7 8
and that were also identified by the differential peak caller were selected for further analysis (see supplementary file 1 for peaks at TSS that met some but not all of the above criteria). Peaks that were then classified to be different between conditions in all three data sets were 4 8 1 examined to determine their proximity to TSS. Differential peaks were also called using the read densities, see supplementary info 1). For H3K27me3 DiffBind differential peak calling, 4 8 7 the initial MACS2 peak list, consisting of 64,264 total peaks (see supplementary info 1), was 4 8 8
merged and reduced to a smaller group of larger, broader peaks to reduce noise and false 4 8 9 positive discovery ( Figure 2B ). (version 0.11.5). Any samples that indicated adapter contamination were trimmed via 4 9 5
Cutadapt (version 1.15). The raw reads were aligned to the UMD 3.1.1 bovine transcriptome 4 9 6
using Salmon (version 0.8.1) (Patro et al., 2017) . Aligned reads were also counted in Salmon 4 9 7 and the resulting quantification files were annotated at gene level via tximport (version 3.7) 4 9 8 (Soneson et al., 2015) . The annotated gene counts were then normalised and differential for multiple testing using the Benjamini-Hochberg method (Benjamini and Hochberg, 1995) .
0 1
Genes identified from ChIP-seq as exhibiting differential histone modifications were cross 5 0 2 referenced with the RNA-seq data set to determine significant log 2 FC between M. bovis- fastqc (version 0.11.5). Any samples that exhibited adapter contamination were trimmed via 5 1 0
Cutadapt (version 1.15) and all reads smaller than 17 bp were removed from the analysis.
1 1
Raw reads were mapped to UMD3.1 using Bowtie (version 1.2.2). miRNA detection, analysis was also performed using mirdeep2. Differential expression analysis was performed 5 1 4
using DESeq2, correcting for multiple testing with the Benjamini-Hochberg method. Any the likelihood a specific miRNA targets one or more of the genes based on three criteria:
delta G binding, probability exact and phylogenetic conservation of seed site, which is then
combined into a single scoring metric (miRmap score). Any predicted gene targets with 5 2 1 miRmap score ≥ 0.70 were included in the analysis (see supplementary info 3). All three 5 2 2 datasets have been submitted to Gene Expression Omnibus (GEO) with accession number 5 2 3 GSE116734.
2 4
Pathway analysis 5 2 5
Pathway analysis was carried out on any gene that had a differential peak between , 2014; Mi et al., 2017) . KEGG pathways were selected by choosing pathways that had the 5 2 9
highest amount of genes identified in the ChIP seq data and had a FDR < 0.05. Integration of GWAS data. values used in this study were generated using single snp regression analysis in a mixed 5 3 5
animal model as described previously (Richardson et al 2016) . In summary, high-density Cattle Breeding Federation (ICBF). In this study, the significance of the distribution of SNP were estimated in R using q value (FDRTOOL) and permutation analysis (custom scripts).
4 3
Either 1000 or 10000 samplings (with replacement) from the HD GWAS p value dataset (n = permutations were carried out in the case when none of the 1000 permutations resulted in an 5 5 0 occurrence of at least the number of q values < 0.05 as contained in its SNP subset. Clouaire, T., Webb, S., Skene, P., Illingworth, R., Kerr, A., Andrews, R., Lee, J.H., Skalnik, Feng, J., Liu, T., and Zhang, Y. (2011) . Using MACS to identify peaks from ChIP-Seq data. established in an oocyte size-specific manner, which are coordinated with the expression of
